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(54) CONTROLLER FOR MAGNETIC BEARING 

(57)Abstract: 

PURPOSE: To improve the rigidity of a magnetic 
bearing against the disturbance of a large amplitude 
at a low frequency and at the same time to improve 
the stability of a rotor against the natural vibration at 
a high frequency by setting a variable gain circuit 
between a position sensor and a PID control circuit. 
CONSTITUTION: An electromagnet 13 of a magnetic 
bearing is controlled by a PID control circuit 11 via an 
electromagnet power amplifier 12 based on the output 
signal of a position sensor 10 for a rotor. A variable 
gain circuit 14 is set between the sensor 10 and the 
circuit 11. This circuit 14 has a small output change 
to a small displacement change of the rotor and a 
large output change to a large displacement change of 
the rotor respectively. In other words, the rigidity of 
the magnetic bearing is improved against the 
disturbance of a large amplitude at a low frequency 
because the circuit 14 has a large output change with 
a large displacement of the rotor. While the stability 

of the rotor is improved against the natural vibration at a high frequency because the circuit 
14 has a small output change with a small displacement of the rotor. 



s 

I 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAD7aaU2DA401 1 37302P1 .htm 03/08/1 8 



Searching PAJ 2/2 ^— i> 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wvvw19.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAD7aaU2DA401137302P1.htm 03/08/18 



©s^g^frjrCjp) © *» » ta n §a 
i^I^^^ (A) spi -137302 

©mt.ci.< aaijsa-?- /f^sisf @»h w 1^(1 989) smog 

G 05 B 11/36 Z-7740-5H 

Q 05 D 3 3^12 3 0 5 Z-8209-5H »ff* %g^r (j3g) 

@# gS BS62- 296858 

m 0362(1987)1 IB 25B 



VJ ID § 

1 . IS 98 co € 

2. 43 S5 * co $5 QB 

(I f i: t t ^ t P I DftlffillEJSSl-*^^**^ 

|ftBt>t-i:P I D ft) ft E % *0 P«1 *C * © 
<o gc ta a< /h <* i> £ § 1- 1* & fit tf> & it iw * 
ft ;& © ffi <t a< 'h * < % ® # 10 & d< * * K * t - 

3 . » «> » to » w 

tt*<ot*ffi£*coiH)JSj& 



ffl 


fB *F «5 


6 s 




L 


r 






5 




£53 




P 


I D 




S3 0 Sft 




* A: 


t> 










n r 




0 






■9 


tt ft * 


<o u 




IS 










, ® Is » 




(& cr 


Jt 


e?tj l tz 


m bp 


a * 


m 








J; 






r 




a 






V f A 




& 




'ft 






t L 








J: 0 


* 


s.nc si 


ffl £1 












0 


£ tz 








<fc *? 


* 


£ $11 


» a 


* n 






t 


L 








® 




CO 7 




- K'< 














< 




, @ 






co S3 




© S& O 










m 










u 


-0 


r t 
































c 0 is 






li 


> 


JL 






Pol ® 




eft 


L 






Rf 


» < 


T 2c 






<o 








u a 


<o 




m s 


es 


* W ft 










z> 




















fin @ 




« 


eft 


T 




tz 




# gt 


















SI 


fA 




<0 




s s 










0 l£ (* 


CO {& 






Hi 






ffl 


S -tr 


> ^ 




<o 




(i 


^ IC h 






P 


I 


D 


» 


n 




fc J: 












«« 




L 


T 


at 




Id 




is at 








-r 




-c * 


























& 3£ * 


> If 


- £ 


P 


i 


D 




n 


0 25 


0 sn 






0 fs 



-15- 



f* co £ ft *< /h 3 i% & £ i;: (* £ ft 0 ffi ft i: *i 2 

Hi 1) to ffi ft fi* /h 3 < , Stsf*4>Kttd<*ftl«& 

* ic t* & to i£ ft *i 5 m t> to & ft a< * v> 

*J ffi Y -f >0»*<Ri^ftTi'«:4*«at 

0^<*<oswi5S* (S5^ & co isaii) <o is ^ u 

3 < . OS ® *& <0 * St ic * S Jg © co ffi ffl I* * * 

o 

ED (* co US & i>< $ ^ t 5 fc „ 2£ G£ co f b 
co T . 7 * — Y * 9 Y 4 > ^ ^ 4 < <£ 0 > 

« & co * is « * a k -r * s m tt t>< n < u * □ 

EI Is J* O £ (ft *< /J\ 3 l> £ * IC I* « co fb «c 

«t s^jgsy -f > © 35 CO tfi 2j co & ft /Jx 3 i» co 
tt . 7 « - k '< v 9 Y << > t>< 'h 3 < $£ o . mm 

•die O 0 ^ O El f {5 J» j; t 5 £ £ i± A< A < tt 

n m m 

S3 1 SI * Cco3gqflcoi3lifc0»J£.jj?-r o 



^na¥i-137302 (2) 
C <0 IS » 16 S « * ©«r(* < EI B& ) co & 22 

(io>cotfi2?ff^ic t <b -sf 

«8S (I2)?r^ LT«3n«S<01BB!£ C13) * #1 
ffllt 5 t>0"C* , GfcE*>U'-<lO)£P I D 
ISO £5 0 % ( 1 1 ) co HA „ 0 |H co g£ ffi a< /J* 3 I* £ 
$ iw tt g£ ffc <0 §2 ft *c *f f -5 fcfj -ft <0 fb /J* 3 < . 

0 12 f* co & *t * s i» i & rc « & (ft co ffi ft ** 
-rsm^offifb^^s^orsey^ > ei » uoa< 
ai^n-c^s, iEt>t - (io), p i dm 

(3D ED ft ( L 1 ) . «*i»l3»(I2)*sJ:Of«»G(ia) 
li^fcicoff&coffljfc*^*) ^ * 

HO J£ « tt ^ a& 5 o 

& i gb k t* « ^Jggy^>(ays(i4)coi0t|co/s 
Jsw'«£*?is^^atnTv>5o © & co & & *< /j% 

*l<&drttfe&tta*>1f--(10)4>tti;ft*<- 
u i + a co PJJ ic * * i $ ( S3 2 El <D $5 QB A ) tt , 
*I£y-f>(e]H5(14><0£lJ2jtt. 93 1 co {ft ( t 5 ) 

o> o^^co^aco^fbic^-rsai^coai 

fb t>< 4* * < £ «k 9 I- ft -t * p E *c # co & & 



E T- & 3J fit $ £ $ f tt ^> % a S * > * 
-<10)coHi^i^<+<Tj:>)^:#^i$ (55 2 
iuElB) (i. sj^^^>[El«S(14)coai^li. ^ 
2coffitt(iS)(CJ:f3> 0 # co |g & co g f b *c ^ 
-r*tfl?Jcog£fbri<;*;£< tt5<fc9lC^fb-TS«, 
0 *£ co & & ^< ^ -c Ift fiS ± § U i $ f tt t> 
6ttB * > t-(lfl)0|B»*<- a <fc 0 /h * l» i 
$ (5)20cofoBBC) -Jtty -f >BH(I4) 

cort^li. SI3cofi£tt(17)«cJ:0, 0tef*cogE 

fitcogefbJc^^-*a/jco^ft*<^* <. a « * * 

<c fb ^ « tt . 2 0 IC *>' V T , - x -fc 
Cf+x(i. Sfi^iK^fAS (0^05) <L<0* 

^^tdlScO0^«:ic(i, ££LT. 
(rSj^&cotSS*) <b{g^zficona*C«t^«ib6< 
ft Bftfillofi«Btt/h» < , <& m & co 

!ta.lCJtSIBtt0lBlflC**ftl«. 

0 ^ <0 ^ fir ^ ^ $ ^ £ $ «C U . a & CO ffi fb 

ic^t-^pr^r-f >0»(i4>^tfi^co^fb^<^ 



(K & co ^ ^ ^ ic ^ -5 f (& S MiJ ^ < tt 
i o C co >b . fi3«c«f*<^S<ffittL"CffSSt4 

® co jBt ffc j&< * V* £ $ ic a % ^ co fb Iw 

^■TSBjggy^ > 0 2S ( 1 4 > co ffl ^ co S£ ft ?&< 'J> $ 

^ co -C % 7 -f — K '< y ? 4T *f > A< /j* 3 < tt 9 % 
i5J^&co(nItc«:coa^i5t&ic«-r«5^Stt*<fSf 
< tt * o 

16 91 ^ M m 

Cco|ftq«cott^tj&Sco^©SSJC«kntir. a 
E -t > * - t P I D^ai(ni25cOR* , 5lC > ©te^co 

fitt^/h* i»4 $ ic « se & co sg ft c « f & m -ft 

co & ft #h 3 < . @««oBfit^^»^4»i: 
li55fitco^fb<c^^^ai^coffifb^<^:$ v^sjge 
>la]%*< 31 tt&nr I* SO-?, -h<Eco«fc^ 

«c . <a & co ^ « n a ic « «r -5 m s hh ^ t>< iss 
«ig&co®te-f*co®^risjtttc^^5^^tt 

4.0fficoftBl|lttSiqfl 
16- 



1*18*1-137302 (3) 



(10) — {fcK*>* — » (11)— P I D tt] SD 0 % . 
(12)--- IB a C fll « 2) « 8 . (lS)-*«5* <1 

4 > ... oj # v -f > 0 ft o 

a ± 

4* HP til A #**I3X**5$&*± 

ft A 4 W^ty 



4* 




r" 

17 



16 Ht 



14 




PI 0 

— r~ 
1 1 



T 

12 



T" 

13 



1 ® 



-17- 



